European, Chinese and Japanese pear fruits exhibit differential softening characteristics during ripening.
Softening characteristics were investigated in three types of pear fruit, namely, European pear 'La France', Chinese pear 'Yali', and Japanese pear 'Nijisseiki'. 'La France' fruit softened dramatically and developed a melting texture during ripening, while 'Yali' fruit with and without propylene treatment showed no change in flesh firmness and texture during ripening. Non-treated 'Nijisseiki' did not show a detectable decrease in flesh firmness, whereas continuous propylene treatment caused a gradual decrease in firmness resulting in a mealy texture. In 'La France', the analysis of cell wall polysaccharides revealed distinct solubilization and depolymerization of pectin and hemicellulose during fruit softening. In 'Nijisseiki', propylene treatment led to the solubilization and depolymerization of pectic polysaccharides to a limited extent, but not of hemicellulose. In 'Yali', hemicellulose polysaccharides were depolymerized during ripening, but there was hardly any change in pectic polysaccharides except in the water-soluble fraction. PC-PG1 and PC-PG2, two polygalacturonase (PG) genes, were expressed in 'La France' fruit during ripening, while only PC-PG2 was expressed in 'Nijisseiki' and neither PC-PG1 or PC-PG2 was expressed in 'Yali'. The expression pattern of PC-XET1 was constitutive during ripening in all three pear types. PG activity measured by the reducing sugar assay increased in all three pears during ripening. However, viscometric measurements showed that the levels of endo-PG activity were high in 'La France', low in 'Nijisseiki', and undetectable in 'Yali' fruits. These results suggest that, in pears, cell wall degradation is correlated with a decrease in firmness during ripening and the modification of both pectin and hemicellulose are essential for the development of a melting texture. Furthermore, the data suggest that different softening behaviours during ripening among the three pear fruits may be caused by different endo-PG activity and different expression of PG genes.